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MARS MISSIONS




Mars Exploration Program Analysis Graupcience Goals
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ever supported, or
still supports, life.

ll. Understand the
processes and
history of climate
on Mars.

lll. Understand the
origin and evolution
of Mars as a
geological system.

Climate

Geology

Human
Exploration

IV. Prepare for
Human Exploration.

Source: MEPAG 2020
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Life |. Determine if Mars A

Search for evidencef life in environments that have a high potential for habitability ar
preservation of biosignatures.

. Assess the extent of abiotic organic chemical evolution.

Characterize the state and controlling processes of the predaptclimate of Mars unde
the current orbital configuration.
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under different orbital configurations.
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Document the geologic record preserved in the crust and investigate the processes
have created and modified that record.

. Determine the structure, composition, and dynamics of the interior and how it has

evolved.
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evolution of Mars.
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Human landing with acceptable cost, risk and performance.
Human surface exploration and EVA with acceptable cost, risk and performance.

In Situ Resource Utilization (ISRU) of atmosphere and/or water with acceptable cost
and performance.

Biological contamination and planetary protection protocols with acceptable cost, ris
and performance.

Human missions t®hobosor Deimoswith acceptable cost, risk and performance.




Dust Storm
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Mars Year 35 Great Dust Storm Season
MRO MCS / JRlaltech / JPL / NASA
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Regolith Shielding of the Radiation
Environment on Mars: Murray Butte

270

Total Dose Rate - Cu r i o RADtmeasusred a 4% drop L ot o i
in dose rate, the Butte blocked ~ 21% of the sky in A
RAD's FOV. Assuming the shielding effect comes from 3 |
the main part of the Butte, we extrapolate that ~ 8% of ~
the radiation is coming from within <20° of the horizon. - \ | |
P -1+ Neutral particle doserate ¢ The drop in neutral particle
IRV A A countratesof ~ 7.5% Usingthesedata, we find that ~35%
: V1 of the neutrals RADmeasuresare albedo particles coming
s\ from the groundand surroundingrocks(S Loeffler,et al.)
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RADMurray Butte and tilt angle measurementsprovide the first in-
situ proof of conceptfor usingenvironmentasnatural shelter!




First Sample Return from Another Planet
Mars Sample Return

A priority since 1980 and of two National Academy Decadal Surveys
Afirst:st ep At oupd i n advance of humans to
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The oldest known I|fe on Earth ‘existed ~3. 5 billion years ago, a time when Mars was
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- The first b|||ion years and | ifeds
i The record is on Mars
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